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from England because of religious persecu-
tion. Two hundred sailed in the Mayflower
and the Speedwell from Holland. The Speed-
well was obliged to return, but after a stormy
voyage of nine weeks the Mayflower pas-
sengers disembarked on Plymouth Rock,
December 21, 1620. The colonists suffered
terribly from starvation, exposure and dis-
ease during the following winter and lost
some of their foremost men, including John
Carver, the first governor. He was succeeded
by William Bradford, who for more than
thirty years was the leader in the colony.
For later history, see massachusetts.
PLYMOUTH COMPANY, in American
history, a colonization and trading company
chartered by James I of England in 1606, for
the purpose of planting colonies in America.
The London Company (which see) was or-
ganized at the same time and for a similar
purpose. The Plymouth Company included
merchants of Plymouth and Bristol. Their
charter allowed them to plant colonies in
North America between the Rappahannock
River and the eastern point of Maine, but the
limits of the territory are not definitely
known. An attempt was made to plant a
colony on* the coast of Maine, in 1607, but
the settlement was abandoned the following
year. The company had no achievements
to its credit, and in 1620 it was superseded by
the Council of New England.
PLYMOUTH BOOK, the rock in the har-
bor at Plymouth, Mass., on which the Pil-
grims are said to have first stepped when
disembarking from the Mayflower in 1620.
In 1774, when ther rock was raised for per-
petuation, it split in twain, an incident
which was regarded as significant of the
separation of the colonies from England. On
July 4, 1834, part of the roek was removed
to Pilgrim Hall; now the complete rock rests
in its original position protected by a beauti-
ful granite portico, erected by the Colonial
Barnes in 1921. See plymouth colony.
PNEUMATICS, that branch of physics
which treats of the properties of gases at.
rest and in motion, including a study of the
atmosphere. It treats of the weight, density,,
pressure, equilibrium and elasticity of air,
and of its resistance and motion. It also
considers air as the medium for conveying
sound, Jaeat and light, and treats of the prin-
ciples and construction of those machines
wMch depend eniefly for their action upon
the pressure and elasticity of the air.
 Related	Articles.     Consult    the     following-
titles   for	additional   information:
Air	Pneumatic Tools
Air Pump	Pneumatic Tires
Pump                                    Pneumatic Tubes
PNEUMATIC TIRES. Pneumatic tires
consist of rubber tubes filled with compressed
air, and protected by a heavy outer casing of
fabric and rubber, and are used on automo-
biles, motorcycles, bicycles, and on certain
types of tractors. About eighty per cent
of the world's rubber goes into the
manufacture of tires. Automobile tires con-
sist of two parts, an inner soft-rubber tube
and an outer hard rubber casing, or shoe.
The penumatic tire is the only successful in-
vention that has been brought forth by man
to allow a wheel to move smoothly over all
types of roadbeds. Because it has the pec-
uliar property of engulfing irregularities" in
its path by accommodating the obstacles in
a depression of its own surface, the pneumatic
tire is unique.
Manufacture. Most of the rubber tires
in the United States are produced in factories
in the vicinity of Akron, Ohio. Crude rub-
ber from plantations in Malaya, Dutch East
Indies, Ceylon, Brazil, and Liberia is first
masticated between two huge steel rollers,
and the chemical ingredients for making' it
suitable for tires is added. The next step in
casing manufacturing is that of calendering,
which consists of impregnating cotton fabric
or cord with the rubber by the tremendous
pressure of the rolls between which it is run.
The black color of the casing is due to the
addition of carbon black, which toughens the
rubber.
The strips of impregnated cloth are laid on
top of each other on a steel drum. The
bead which drops into the wheel rim to hold
the tire on is next attached. An air bag is
then inserted, to shape the casing, and the
tire is then placed in a curing mold, which
has as its inner circumference the matrix of
the non-skid tread of the tire. In the mold
the vulcanization of the casing takes place,
and the separate fabrics and layers o£ rubber
congeal into a solidified mass. This part
of the process takes about one hour. When
the top of the mold is lifted, the finished
casing is removed, inspected, and wrapped on
a special machine which winds a ribbon of
paper around the shoe.
The inner tube is usually made of red cal-
endered sheets of rubber, which are wound
about mandrels in several thicknesses. The

